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AIR WAR COLLEGE RESEARCH REFORT ABSTRACT

TITLE: Electronic Warfare in Vietnam: Did We Learn Our
Lessons™?

AUTHOR: ohn R. Dickson, Colonel, USA

The air war over North Vietnam 1is reviewed with
emphasis on the electronic warfare (EW) aspects aof the air
campaign. The North Vietnamese air defense system is
described along with the electronic countermeasures (ECHM)
used by American aircrews to neutralize these weapons. An
analysis of the EW operations reveals that the U.S5. did not
provide adequate electronic protection for its aircra+t, did
not have adequate EW doctrine and tactics, and did not train
their commanders, staff officers and aircrews to use EW as a
combat multiplier. To determine whether these deficiencies
have been corrected, the opinions and perceptions of 33
+ormer commanders and operations officers of flying units
were surveyed. The results of this survey reveal that the
1J.S8. has not provided complete ECM protection for its combat
aircraft. Most +flying units have an extensive set of EW
tactics, which they practice often. Crews are adequately
trained i1n the principles of EW but most commanders feel they
need a realistic threat simulator for routine training and

evaluation of tactics.
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CHAFTER 1
INTRODUCTION

The air war in Southeast Asia (SEA) presented the
first opportunity for American forces to conduct modern
electronic combat (EC). Although the enemy in Vietnam did
not present a credible electronic threat to our ground and
naval forces, the North Vietnamese air defense forces used
radars, guided missiles and radar—-assisted, ground-
controlled interceptors to attack and frustrate our fighters
and bombers operating north of the Demilitarized Zone (DMZ).
Not prepared for this electronic threat, our Air Force, Navy
and Marine pilots soon found themselves in the fast-moving,
deadly environment that electronic weapons bring to war.
Though relatively unsophisticated, the electronic systems
used by North Vietnam took their toll. The U.5. Air Force,
after a thorough analysis of the Vietnam experience,

Concluded that:

The Narth Vietnam detfense system
(antiaircraft guns, surface-to-air missiles, and
high performance interceptors— all radar supported)
was never suppressed to the degree necessary +for
complete freedom of operation. (1:37)

Only the best technical ingenuity and battlefield innovation
allowed our Ffliers to accomplish their mission without

crippling losses.

Future wars will present a more sophisticated

electronic threat and will not permit oaour a&i1rcrews an




opportunity after hostilities begin to develope equipment and
tactics to meet the threat. Our electronic warfare (EW)
cagpability must be ready from the start.

The valuable EW lessons learned in the air over
North Vietnam have never been consolidated and analyzed in
their +ull historical context. Most of these lessons were
reported in various classified and unclassified after-action
reports and personal accounts of the war. The Air University
CORONA HARVEST reporting series contains many of these
lessons. Because some of these reports were recently
declassified, we now have an excellent opportunity to produce
an unclassitied analysis of our EW experience in Vietnam that
can receive widest distribution to the leaders and planners

of all four services.

Furpose

The purpase of this research is to determine whether
the U.S5. armed forces have corrected the EW deficiencies
identified in the Vietnam War. The research will attempt to
answer the following questions:

a. What electronic warfare lessons were learned in
Vietnam? What key deficiencies in EW equipment, tactics and
doctrine were identified?

b. What has been done by the services to correct

Y these deficiencies?

My c. What still needs to be done to ensure that the

U.S. can conduct effective EW in any future conflict®




Methodolo

A search of historical documents and publications
available at the Air War College and at the Headquarters,
USAF Electronic Security Command (ESC), the Air Force
Electronic Warfare Center (AFEWC), and the Joint Electronic
Warfare Center (JEWC) was performed to document the EW
lessons reported from SEA; Telephonic inquiries to military
historical offices in the wasﬁington, D.C., area were made to
ensure that historical lessons from all sources were included
in the study.

To determine if EW deficiencies have been corrected,
a survey was performed to identify perceptions and opinions
of thirty—-three senior officers at the Air War College on the
current status of our EW capaﬁility. Sampled aofficers all
had operational experience in the last four years, serving as
commanders or operations officers of Army, Navy, Marine Corps
and Air Force flying units. They included tactical +fighter
and reconaissance squadrons, strategic bomber squadrons and
attack helicopter units. A sample of the questionaire used
in the survey is at AFFENDIX A. Objective responses wetre
compiled and compared to determine whether a clear consensus
existed on any of the issues. Respondent ‘s comments wete
also compiled to explain their objective response, identify
any subjective consensus that may exist, and identity ideas

+or future EW development. Some respondents wetre personally

interviewed to clarify and amplify their response and to
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discuss classified aspects of their response.
This study is rnot a detailed, technical analysis of

the electronic war in Vietnam or our EW capability today.

o ‘
é? Instead, it 1is an analysis of history and opinions to be
F} used by the non-technical readers - the leaders, seniot

; planners and pilots who need to know the lessons of history
iﬁ and the perceptions of some of our flying leaders today. To '
%; accomplish this, many classified references were deliberately

omitted from the study. Most of these classified docuhents

discuss specific technical aspects of EW that would add
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CHAFTER 11
AIR OFERATIONS AND AIR DEFENSE IN SOUTHEAST ASIA

To understand how the air war in SEA has impacted on
the development of EW capabilities in the past decade, it is
necessary to review the air campaign over North Vietmnam, the
air defense threat presented by the North Vietnamese, and the
EW tactics and hardware used by the U.8. pilots to counter
that threat. It is not within the scope of this study to
provide an extensive and detailed history of the air war in
North Vietnam. Instead, the major aspects of the war that
created the EW lessons of SEA Qill be presented. For a more

axtensive study of the air campaign over North Vietnam, the

reader is referred to numerous personal and official
histories of the war. General Momyer's synopsis of the air
war in Southeast Asia is an excellent source. (2) The CORrONA

HARYEST reports on file with the Albert F. Simpson Historical
Fesearch Center provide specitic, technical details of all
aspects of the air operation and summaries of numerous of

pRtrsonal experiences in SEA.

The Alr Campaiqn

The American air war over North Vietnam lasted over
seven years but can hardly be described as a continuous and
concentrated bombing campaign to bring the North Vietnamese
to their knees. Instead, the air war evolved into a series

o+ short, intensive campaigns, lasting less than a few days
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to several months and each carefully contrived to accomplish
important military and political goals while avoiding equally
important political bhazards perceived by the American
leadership.

Taken in total, the U. S. air effort was impressive.
From the first raids in August, 1964, until the release of
our prisoners of war in 1973, the United States +flew over
Z00,000 sorties and dropped over 900,000 tons of ordnance on
North Vietnam. (3:267-2832; 4:99) Compared with the 2 million
tons of air ordnance dropped by our aircraftt in kKorea, the
American effort against North Vietnam appears .to be
substantial, considering the small size of North Vietnam and
the unconventional nature of the ground war. American losses
depict a major and costly effort. More than 900 US aircra+tt
were destroyed by North Vietnamese gunners, missiles and
interceptors. (3:19,283) Nearly 300 American airmen were lost
and another SO0 captured after ejecting over enemy

territory. #*

ROLLING THUNDER: 1965-1968

The ai+r war over North Vietnam consisted of at least
62 different operations, each with its own specific mission

and operational restrictions. In the early campaigns, the

* The general figures cited here are from the Cornell
University study on bombing effectiveness, supplemented with
official U.S. Air Force estimates for later air campaigns.
(312672845 4:1673 4:171) :




U :,v":;‘
.'-':"‘
O'g,' .

*ﬁwf
-
o
restrictions were progressively relaxed to create what :ﬁag
Fresident Jchnson called a ‘"slowly ascending tempo" of ,??;
military action. (6:24) In several instances, the air AN
operations were stopped completely in recognition of holiday g%ﬁ
perinds or to encourage the North Vietnamese to resume peace 133
negotiations. These bombing halts, while lasting no more ﬁ&ﬁ
than a month, gave the North Vietnamese much needed é%i
eoay,
opportunities to rebuild, resupply and improve their air ﬁfﬁ
defense system. Each time our fliers returned, they tound EQH
the opposition more formidible. (J3:39-43; 4:98-99) %%g
The severe constraints placed on our pilots »?P
attacking North Vietnam made them extremely vulnerable to the g;g
North Vietnamese defenses and magnified the importance of ﬁig
protective ECM  and deception. The early ROLLING THUNDER g%if
attacks were carefully controlled from Washington, often e

preventing the attackers from operating in large portions of

North Yietnam. Initially, raids were restricted to targets

south of the 18th or 20th parallel. Later, when the air war o
d "%
§

went further north, a 3F0-mile radius around Hanoi and a hﬁ?
o

10-mile circle around Haiphong, along with a Z0-mile buffer
along the Chinese border, were observed. The Notrth Vietnamese

were quick to recognize these '"safe areas'" and place their

surface-to—-air missiles (5AM) and ground-controlled-intercept
(GCI) centers within them. (7:151) ety

The strong imperative to avoid collateral damage

demanded attacks against small, "point-type" targets such as




barracks, bridges and supply depots. Such small targets
forced the attackers to expose themselves longer to enemy
defenses to ensure that the targets were destroyed. These
restrictions, along with centralized control, the
"gradualism" of the U.S. strategy, and the restrictive
terrain and weather in North Vietnam, gave the the Vietnamese
a distinct defensive advantage. U.S. airmen found themselves
repeatedly attacking the same targets using tactics that were
stereotyped and easily exploited by the enemy. (7:151-152)

On 1 November, 1968, Fresident Johnson stopped all
bombing of North Vietnam in an effort to induce the North
Vietnamese to seriously pursue a peaceful settlement of the
conflict. The next four years were relatively gquiet in the
north, interrupted only by "protective reaction" strikes by
the U.S. In February and May of 1970, particularly large
strikes were flown against SAM sites, anti-aircratt artillery
(AAA) positions and military logistics facilities in the
north. During this lull, the North Vietnamese added to its
MIG-21 inventory and improved its air defense units and

procedures. (4:89,92)

LINEBACHKER I and II: 1972

On 8 May, 1972, Fresident Nixon responded to a North
Vietnamese ground offensive in the south by resuming
full-scale bombing attacks against key targets around Hanoi
and Haiphong, supplemented by a naval blockade and mining of

Haiphong and other ports. When negotiations with the North

8
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Vietnamese showed some promise, Fresident Nixon halted all
attacks north of the 20th parallel. However, atter several
weeks of diplomatic trustration, on 18 December the president
ordered the initiation of an intensive, ll-day bombing
campaign that, for the first time, included massive night
baombing around Hanoi and Haiphong by B-52’'s. This campaign,
that was to be the last of the war, involved almost every
available aircraft in the U.S. inventory. (4:95-99) Using
laser—guided bombs and radar bombing techniques, the
continuous pressure destroyed a major part of North Vietnam's
industrial and transportation capability and virtually
destroyed their extensive air defense system. (23:239-240)
When the North Vietnamese agreed to negotiate, the U. S.
restricted bombing to targets below the 20 parallel. They

ceased all offensive operations against North Vietnam on 1S

January 1973, (4:99)

PO L S AN FR A A L LI, . .. R R A .

The North Vietnamese air defense system that
American airmen faced between 1963 and 1972 has been
described by various authors as "imposing" and “one of the
most formidible air defense systems ever developed." (7:2035;
4:74) Others have given these detenses the ultimate
technical compliment calling it a "fully integrated" system.
(B:276) To the credit of those flyers who daily braved the
MHorth Vietnamese flak, missiles and interceptors, the air

defense system they saw was indeed impressive. However, a

9
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detailed and objective analysis of the defenses through the
war years suggests that, while it was vast and
well-coordinated, it was far from modern and sophisticated,
even in the context of the 19608 and "70s.

When the bombing began, the North Vietnamese
defenses consisted of what one Air Force historian called an
"unorganized array of radars and approximately 1,000 AAA
guns. " (9:356) MWithin a year, tge North Vietnamese doubled
their AAA foarce, acquired more radar-contraolled guns,
developed a country-wide GCI system with various surveillance
radars, and fielded a significant number of the radar-guided

SA-2 missiles. (4:74)

Anti Aircraft Artlillery (AAA)

A vast array of AAA and automatic weapons (AW)
formed the foundation of the North Vietnamese air defense
system. Ranging from radar-controlled 100mm guns to the
shoulder—fired AkK-47, these weapons formed a protective
blanket that covered almost the entire country and posed the
most serious threat to U.S. aircraft over Naorth Vietnam. By
1968 there were about 6000 dedicated AAA weapons of all
caliber in North Vietnam. Half of these were concentrated in
the area around Hanoi and Haiphong, and to the northwest of
Hanoi. At the peak of our air operations, the larger
radar-controlled AAA weapons were fully coordinated with SAMs
and interceptors to improve their effectiveness. (?:56)

Although American efforts to reduce the SAM and interceptor

10



threat were showing significant returns by early 1968, the
ARA  threat continued to grow and improve so that it could
claim credit for 80% of all friendly aircraft downed by then.
(P:6) This performance is particularly impressive when one
notes that all these ARA weapons used technology that emerged
during or just aftter World War II. The 57mm gun, S-60, was
introduced into the Soviet Inventory in 1950. The FIRECAN
radar that guided the S7mm, 8Smm and 100mm gun batteries was
a Soviet copy of a radar built by Westinghouse in the 1940°s
using very unsophisticated electronic concepts and
components. (10:471) Statistics to demonstrate the relative
effectiveness of this radar—-controlled AARA are hard to find.
One study reported that radar—-controlled AAA guns accounted
for 14% of all aircratt losses in the last three months of
1967. (9:75)

The Soviet Union introduced the deadly ZSU 23-4 to
their inventory in 1965. Had the North Vietnamese acquired
this sytem, with its high rate of fire and relatively modern
LUN  DISH radar, hbetore the war in SEA ended, our pilots

would have faced a greater AAA challenge. (11:5.93)

Surface—-to-Air Missiles (SAM)

The North Vietnamese SAM capability received
extensive and perhaps undeserved attention by those who
watched the air war in Southeast Asia. Through the war
vears, SAMS accounted for less than 10% of all U.5. aircraft

losses. But, because we were not prepared to +ight against

11




this weapon system, the SAM "became a major factor in shaping
tactics and equipment requirements" for the USAF. (9:25)

The mainstay of the North Vietnamese SAM force, the

‘ﬁ‘ Soviet—-made SA-2 GUIDELINE, was first introduced into their
W
fb defenses around Hanoi in early 1965. On 23 July 1965, an

American F-4C was the first U.S. aircraft to fall victim to
! the SA-2. By early 1966, the North Vietnamese had at least

! 56 SAM sites and were working hard to integrate these tradar

iy controlled missiles into their array of AAA guns and
i%i fighter—interceptors. (4:74) By 1967 there were about 200
i
%§ SAM sites in North Vietnam, each with 4 to 6 launchers. The
:f heaviest concentrations were around Hanoi, where in 1972
%g there were as many as 100 missile-ready launchers to meet the
%g Christmas offensive that year. (2:123-124) More than 1,000
.ﬁ' SA-2s were launched during that 1li-day campaign, depleting
E§ the North Vietnamese supply of missiles. (4:167)
E% The SA-2 and its associated radars were far from
»3 state—of-the-art for 1968. Introduced into the Soviet Army
o
gﬁ in 1959, the SA-Z was already being replaced in the Soviet
Ay
gg Army by more sophisticated SAM systems with greater range,
-— altitude and tactical mobility along with advanced guidance )
T
%? systems and electronic counter—counter measures(ECCM). Table
l%% 1 shows the seven Soviet SAM systems that were fully 1
ii operational in the Soviet air defense system and had been, in
&
fﬁ some cases, provided to client states by 1972 when the last
{“
!
¥
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System

SA-3

SA-4

54-5

SA-6

‘ (1)

Table
U. SI

compiled
Aarmy FM 100-2-3

Year

Introduced

1959

1961

1967

1967

1970

12469

1968

Guidance

Radar
Command

Radar
Command (1)

Radar
Command (2)

Radar
Command (2)
Radar semi
active

IR Fassive
Homing

IR Passive
Homing

Fossible IR terminal homing.

(2) FPossible terminal homing.

TABLE 1

SOVIET SAM SYSTEMS

Range
(Km)

35-50

25

(11:5.93-5.103).

OFERATIONAL BEFORE 1972

Ma:x Alt

(ft)

28k

25K

29K

29k

12K

. 5K

Sk

from Jane's Weapons Systems(10:97-101)

Mobility

Semi-
Trailer

Fixed
Track
Mounted

Track
Mounted

Track
Mounted

Shoulder
Fired

Amphib
Scout Car

and




U.S. air strikes were flown in Southeast Asia. (11:5.95;

In April, 1972, the enemy introduced the only
modern, ground-based air defense weapon, the SA-7 GRAIL. that
American fliers would see in Southeast Asia. (8:141-14%)
This shoulder-fired, infrared-homing missile had appeared in
the Soviet inventory only three years earlier and for the

remainder of the war it was a valid threat to any low-flying

aircraft. Because it was a portable weapon that passively
homed on an aircraft’'s hot engines, it was virtually
impossible to detect until it was launched. The North

Vietnamese used this weapon to great advantage below the DMZ
against slow-moving helicopters, forward air control
aircratt, and the "trail-busting" AC-130 gunships. The SA-7
pPlayed a major role during the Communist Spring offensive of
1972, especially in the battle of An Loc. (12:231,242-243)
While the 8A-7 may have been deployed as a short range
supplement to their SA-2 and ARA coverage, there is no
indication that the North Vietnamese ever fired this missile
at U.5. aircraft over North Vietnam.

The U.S. was fortunate that the North Vietnamese
did not receive other modern SAM systems from the Soviets.
Had they acquired the SA-4 or SA-S5, with their great range
and 1improved tracking, the SA-6 with its mobility and
improved guidance system, or the SA-9 with its passive
infrared tracking and excellent mobility, the Notth

Vietnamese could have presented a much greater air defense

14




threat to our strike aircraft. Clearly, the 5AM kill-rate

would have been greater.

Air Detense Radars.

The radars associated with the fNorth Vietnamese air
defense gsystem were equally outdated and unsophisticated.
Table 2 shows the radars known to be in the North Vietnhamese
inventaory by 1972, To compensate for their lack of quality,
the North Vietnamese deployed many radars i1in overlapping
coverage. Their early warning and GCI radars formed a
comprehensive network that could detect the approach of
aircratt over all of western and southwestern Laos and the
Gulf of Tonkin. (2:321) The North Vietnamese radars suffered
from their inability to counter jamming and electronic
deception. Yet, the broad diversity of these radars, with
operating frequencies that extended from 70mhz to
T200mhz, presented a complicated electronic countermeasures
(ECM) target that troubled U.5. forces in the early staqes of

the air war. (2:66)

qir Defense Interceptors

Air—-to-air combat over Vietnam never matched the
intensity or magnitude our pilots experienced 15 vears
earlier in HKorea. Our Saberjet pilots in kKorea learned
quickly that the North kKorean and Chinese MIGs could be
expected to attack in  formations as large as 30 to 40

aircratt. The resulting encounters became classic

15




e TABLE 2
oy
“?: NORTH VIETNAMESE AIR DEFENSE RADARS
Sy Svstem Frequency Approx. First Seen Furpose
&pf Band Range(km) In_ USSR
s
[} t,"
ve} EARLY WARNING/GROUND-CONTROLLED-INTERCEFT
- BARLOCK E/F 300 mid 60's  Surveillance
O
. :"0
o ENIFE REST A A 0 early 60°'s Surveillance
'ty
'-‘(
Qf ENIFE REST B/C A 0 early 60's Surveillance
SIDE NET E/F 180 early 60°'s Height Finder
,"‘a6
;&i SFOON REST A A 275 late S0O°'s Surveillance
N
LY
e AAA FIRE CONTROL
SLX_ FIRECAN E 80(1) early 50°'s Associated w/
o 35(2) S7mm, 85Smm and
?*?‘ 100mm Guns.
~'§:’x
el WHIFF E/F 80 1950°s Same as Above.
' 35
[3 ,‘a,
Wt "';'
g SAM FIRE CONTROL
l?.vl’
bji FANSONG E E/F 60— late S0's Detection and
0o 120 quidance for
x"‘?
o FANSONG E G 70- 3 Same as Abave
h 145
X 13
ot
S FANSONG F G 70— (3) Same as above.
_ 145 Fossible opti-
e cal tracker.
g
S
¥ (1) Acquisition Range.

(2) Tracking Range.

N 3) Data classified.

P

g&? Table compiled from Jane's Weapons Systems(10:469-476) and
o U.S. Army FM _100-2-3 (11:5.104),

s 16
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dogfights that demanded the best performance by both pillot
and aircraft to survive. (2:141)

Though their presence was more than a nuisance, the
North Vietnamese intercepters never were capable of a serious
challenge to American air superiority. From the +First
air-to—air engagement, when several MIG-17 ‘s attacked a Navy
strike Force near Thanh Hoa on 2 April 1965, the North
Vietnamese always operated in small formations under strict
GCI control. Though the North Vietnamese fleet of fighter
aircratt was small and relatively old, it took full advantage
of the fact that the Americans would not pursue into China
and often would not attack airfields in North Vietnam.
(132467 1:3-87

Table 3 compares the performance of North Vietnamese
aircraft and selected U.S. fighter/bombers they faced.
Z:cept for the MIG-21's, the North Vietnamese inventory was
no match for their American adversary. MIG-15/17 s were too
slow to be a significant factor, though they were useful at
low altitude where their guns and agility were an advantage.
Thie MIG-19's, which appeared after the bombing halt in 1968,
had improved armament and speed, but were no match in  a
dogfight. The I1L.-28, a subsgonic and obsolete bomber, never
plaved a role in the air war. (2:138-139)

Only the MIG-21 compared favorably with its American

tOBES, Its ability to accelerate and maneuver at various

17




TABLE 3

COMFARISON OF NORTH VIETNAMESE AND U.S.AIRCRAFT

Aircraft Max Speed Combat Year Armament
Hi Alt Sea Level Radius (1)
(Knots) (NM)

NORTH VIETNAMESE FIGHTERS

MIG 15/17 618 978 378 1952 2-23Zmm cannan
1-Z7mm cannon

MIG-19 784 N/A 442 12585 3I-Z0mm cannon
2-ATOLL AAM

MIG-Z21 1203 593 220 1958 2--23mm cannon

2-ATOLL AAM
(2) (3

U.S. AIRCRAFT

F-105D 1390 855 00 1261 1-20mm gun

F—-4E 1500 1464 367 1967 1-20mm gun
4-AIM-7E AAM

A-6E 1006 684 540 1970 No Air to Air
weapons.

A-7E 04 &98 700 1970 1-20mm gun

(1) Year introduced into Soviet inventory.
(2) After May, 1972: 1-23mm Cannon and 4-ATOLL AAM.
(3) May have had SFIN SCAN-A search/track radar.

Table compiled from multiple sources (14,15,16,17,18).
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altitudes and air speeds made it the aircraft our pilots
feared most. (22138-139) North Vietnamese pilots enjoyved
the advantage that a dedicated intercepter aircraft brings.
Because their mission was air defense of North Vietnam, the
MIG s could patrol "clean" of any euxternal ordnance or fuel
tanks. EBut, because the U.S. aircraft usually were armed for
bombing missions and needed heavy external fuel tanks to
reach their targets, they were vulnerable if caught by
surprise and could be rendevred ineffective as bombers when
they Jjettisoned their ordnance to defend themselves. The
F-105 was particularly vulnerable if torced to maneuver at
relatively low speeds. (6:1234)

The clear advantage provided to North Vietnam by the
various bombing halts is shown in Figure 1. The +ive-fold
increase in MIG-21s, the introduction of the MIG-19, and the
s1ght-+old 1ncrease 1n total inventory during the bombing
halt from 1968 to 1972 are particularly dramatic. Throughout
the war the Morth Vietnamese repeatedly demaonstrated their
ability to re-equip, retrain and develope new tactics during
these quiet periods and after they sufttered heavy losses.
(Z:141)

Fron the EW viewpoint, the most important aspect of
the air-to-air battle was the heavy North Vietnamese reliance
orn @ rigld but effective GCI svstem. The literature reveals
o evidence that the North Vietnamese interceptors ever used

airrborneg radars to detect and attack our forces. Instead,
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AIRCRAFT

NORTH VIETNAMESE AIRCRAFT
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Figure 1. North Vietnamese Combat Aircraft Inventory:
1964-1972. (2:143)

the network of ground-based surveillance and height-finding
radars described earlier were linked to GCl1 operators who
showed much talent and ingenuity at the start of the war and
who grew in skill through the Qar years. By war’'s end, these
5C1 operators were able to take full advantage of their radar
system, the extensive SAM and AAA defenses, and stereotyped
U.S. tactics to pick exactly the right moment to strike. As
we will see below, this GCl system became an important target
for UJ.S. electronic countermeasures. (6:2317 2:143-144)

The AAZ ATOLL infrared homing missile was the oniyv
known ait-to-—-air missile used bv the North Vietnamese. This

.
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